Optimality-based Trichodesmium diazotrophy in the North Atlantic subtropical gyre by Fernandez-Castro, B. et al.
1 
Supplementary Material: Optimality-based Trichodesmium 
Diazotrophy in the North Atlantic Subtropical Gyre 
B. Fernández-Castro
1
, M. Pahlow
2
, B. Mouriño-Carballido
3
, E. Marañón
3 
A. Oschlies
2 
 
Table S1: Parameter settings for the optimality-based phytoplankton and zooplankton compartments. 
All other parameters are unchanged from Table 2 in Pahlow et al. (2008), Table 2 in Pahlow et al. 
(2010), and Table 2 in Pahlow and Oschlies (2013). 
Parameter Value Units Description 
Phytoplankton 
αphy 0.9 m2 W-1 mol (g chl)-1 non-diazotroph light absorption coeff. 
αdia 1.2 m2 W-1 mol (g chl)-1 diazotroph light absorption coefficient 
A0
phy 
200 m
3
 mol d
-1 
non-diazotroph potential nutrient affinity 
A0
dia 
100 m
3
 mol d
-1 
diazotroph potential nutrient affinity 
Q0
N,phy 
0.046 molN molC
-1 
non-diazotroph subsistence N quota 
Q0
N,dia 
0.13 molN molC
-1 
diazotroph subsistence N quota 
Q0
P,phy 
0.0015 molP molC
-1 
non-diazotroph subsistence P quota 
Q0
P,dia 
0.0026 molP molC
-1 
diazotroph subsistence P quota 
ζchl 0.5 molC g chl-1 cost of photosynthesis 
ζN 0.6 molC molN-1 cost of DIN uptake 
Zooplankton 
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ca
cop
 cf
cop 
0.07 -- costs of assimilation and foraging for copepods 
ca
micro
 cf
micro 
0.3 -- costs of assimilation and foraging for 
microzooplankton 
Imax 2 d
-1 
maximum ingestion rate at 27 ºC 
RM 0.02 d
-1 
maintenance respiration rate at 27 ºC 
Φprey
cop 
4.2 m
3
 molC
-1 
copepod prey-capture coefficient for 
phytoplankton, detritus, and microzooplankton 
Φig
cop 
4.2 m
3
 molC
-1 
copepod prey-capture coefficient for intra-guild 
predation 
Φprey
micro 
33.3 m
3
 molC
-1 
microzooplankton prey-capture coefficient for 
bacteria and small phytoplankton and detritus 
ΦPREY
micro 
4.2 m
3
 molC
-1 
microzooplankton prey-capture coefficient for 
large phytoplankton and detritus, and for intra-
guild predation 
 
 
